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Abstract
Objective: Caregivers of individuals with Alzheimer’s disease and related dementias (ADRD) 
often experience debilitating caregiver burden and emotional distress. To address these negative 
emotional consequences of caregiving, we will test and refine a strategy training intervention 
– Problem-Solving Training (PST) – that promotes self-efficacy and reduces caregiver burden 
and depressive symptoms. Previous research supports efficacy of PST; however, we do not 
know exactly how many PST sessions are needed or if post-training “boosters” are required to 
maintain PST benefits. Additionally, we translated and culturally-adapted PST into “Descubriendo 
Soluciones Juntos” (DSJ), our novel intervention for Spanish-speaking caregivers.
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Method: In this 2 × 2 factorial design randomized controlled trial, we will test remotely-delivered 
PST/DSJ sessions for both English- and Spanish-speaking caregivers of persons with ADRD to 
determine the optimal number of PST/DSJ sessions and ongoing “booster” sessions needed to best 
help caregivers navigate their current and future needs.
Aims: 1) Compare the efficacy of three vs. six PST/DSJ sessions each with and without booster 
sessions for decreasing caregiver burden and depression and enhancing caregiver problem-solving; 
2) Identify key factors associated with efficacy of PST/DSJ, including age, gender, primary 
language, relationship to care recipient, and uptake of the PST/DSJ strategy.
Results: These results will establish guidelines needed for an evidence-based, culturally-adapted, 
and implementable problem-solving intervention to reduce caregiver stress and burden and 
improve caregiver health and well-being.
Conclusion: This work promotes inclusion of diverse and underserved populations and advances 
therapeutic behavioral interventions that improve the lives of caregivers of individuals with 
chronic conditions.
Keywords
Caregiver; Dementia; Alzheimer’s disease and related dementia; Problem-solving; Spanish 
language; Dementia care; Psychosocial intervention; Metacognitive strategies
1. Introduction
Nearly six million people in the United States (US) currently provide unpaid care to 
an individual with Alzheimer’s disease or related dementias (ADRD) [1]. Alzheimer’s 
disease (AD) represents 60–80% of all dementia cases and is characterized by 
irreversible, progressive memory loss and neurocognitive impairment that negatively affects 
independence in activities of daily living. [2] Disease duration can be 15–26 years, 
encompassing preclinical to severe phases, with much of that time requiring partial to 
complete assistance from others [3–7]. Vascular dementia is the second most common (15–
20%) type, often coexisting with AD [8–10], and dementia with Lewy bodies is the third 
most prevalent (4–16% of all cases) [11–13]. ADRD are among the most expensive health 
conditions in the US, with the 2018 estimated lifetime care cost being USD350,173 [3].
Regardless of etiology, ADRD can be exceptionally burdensome to individuals with 
dementia and their families and caregivers. Caregivers of persons with ADRD often 
experience caregiver burden, depression, problematic alcohol use, health problems, isolation, 
and poor quality of life [14–19]. Caregiver burden is particularly concerning for the 
growing US Hispanic/Latino population, which is often underserved due to limited access to 
linguistically and culturally appropriate services [20]. Older Hispanic/Latino individuals are 
1.5 times more likely to develop dementia than non-Hispanic Whites [2,21], and by 2060, 
the number of Hispanic older persons with ADRD may increase to 3.2 million [22].
Most caregiver interventions provide education to improve knowledge about ADRD and 
teach practical skills related to managing the medical needs and behaviors of care recipients 
[23–25]. However, interventions that focus on reducing caregiver stress may reverse the 
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negative impact of caregiver burden [26]. Therefore, there is a critical need to provide 
evidence-based strategies, including effective problem-solving skills, that help caregivers 
balance their personal lives and needs while managing their care recipients’ chronic health 
conditions [25].
Problem-Solving Training (PST) is an evidence-based strategy training intervention that 
teaches a simple, systematic method for evaluating problems, generating and selecting 
solutions, developing specific goals and action plans, and evaluating and revising 
plans as needed [27–39]. PST reduces emotional distress and caregiver burden and 
promotes adaptive coping skills in caregivers of individuals with various disabilities, 
including dementia [28,30,33–36,40]. Our group translated and culturally adapted PST to 
“Descubriendo Soluciones Juntos” (DSJ) [41] to address the needs of Spanish-speaking 
caregivers. PST/DSJ is delivered remotely by telephone or videoconference, thus eliminating 
access barriers to caregiver self-care [29,42,43]. Given its demonstrated generalizability, 
we hypothesize that PST would decrease caregiver burden and depressive symptoms 
in caregivers of persons with ADRD. Furthermore, PST/DSJ has the potential to be 
incorporated across clinical settings into existing education-based caregiver interventions 
to fill current gaps in clinical practice. However, a paucity of data continues to impede 
implementation. To address this gap in knowledge, we propose the Caregivers in Dementia 
PST/DSJ (CaDeS) trial, a 2 × 2 factorial design randomized control optimization trial to test 
PST/DSJ the best combination of sessions and boosters for reducing caregiver burden and 
depressive symptoms and improving problem-solving skills among English- and Spanish­
speaking caregivers of persons with ADRD and to determine individual differences that 
affect PST/DSJ efficacy.
2. Design and methods
2.1. Overview and design
This is a multi-site, 2 × 2 factorial design randomized control trial of three versus six 
sessions of PST/DSJ with or without (±) booster sessions for English- and Spanish-speaking 
caregivers of adults with ADRD. Our primary objective is to determine the optimal 
combination of PST sessions ± boosters that have the greatest effect on emotional symptoms 
and caregiver burden for caregivers. The secondary objective is to identify factors associated 
with individual differences in response to treatment. See Fig. 1 for the study design. We 
hypothesize that:
1. Six PST/DSJ sessions, compared to three sessions, will be optimal for improving 
depressive symptoms and caregiver burden, and secondarily problem-solving 
skills, of both English- and Spanish-speaking caregivers 6 months after baseline.
2. Monthly brief booster sessions, compared to no booster sessions, will be optimal 
for improving depressive symptoms and caregiver burden, and secondarily 
problem-solving skills, of both English- and Spanish-speaking caregivers 6 
months after baseline.
3. Response to treatment will be associated with age, gender, and uptake of the 
PST/DSJ strategy.
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2.2. Overview of the intervention
PST is a metacognitive strategy training approach, grounded in both problem-solving and 
self-management theory [44,45], that teaches a simple, systematic method for evaluating 
problems, generating and selecting solutions, developing specific goals and action plans, and 
evaluating and revising plans as needed (see Fig. 2 for the strategy steps and mnemonic 
in both English and Spanish) [33,46]. With the guidance of a therapist, caregivers learn 
to break down larger problems or goals into manageable and concrete steps. By solving 
problems that may have seemed overwhelming, they gain self-efficacy [33,34,44]. Though 
it follows a standardized protocol, PST/DSJ offers the flexibility to individualize sessions to 
the unique needs, values, and goals of the participant and teaches a global problem-solving 
strategy that can be applied to any problem the participant may select during the sessions 
or face in the future. All goals are self-selected by participants, maximizing the likelihood 
that participants will be engaged, motivated, and ready to address the chosen goals. Our 
team translated and culturally adapted PST to DSJ for Spanish-speaking Hispanic/Latino 
caregivers [41].
PST/DSJ sessions will be delivered by trained social workers using a specific curriculum 
validated in our previous research studies [33,34,41–43]. All intervention sessions will 
occur over the telephone or via Microsoft Teams. PST has been successfully delivered 
in-person and over the phone, with similar effects. In the first PST/DSJ session, regardless of 
allocation, participants receive education and community resources and orientation to study 
materials and the PST/DSJ strategy in their preferred language (English or Spanish).
The PST/DSJ intervention will consist of either three or six sessions (about 30–60 min 
each), depending on allocation, that follow a structured format described in the PST manual 
from our current Caregiver PST (CP-PST) intervention study [33]. See Table 1 for brief 
summary of the session content for three and six session conditions. We will aim to conduct 
one session per week. This timeframe will enable caregivers to put their plans into action 
between sessions.
In these sessions, the therapist will introduce the participant to the PST/DSJ steps and 
structured PST/DSJ Worksheets included in the participant folder, then help the caregiver 
generate and select a problem to address first. The interventionist then facilitates the 
caregiver’s use of the ABCDEF steps of PST, or ABCDE steps of DSJ (see Fig. 2), using the 
PST/DSJ Worksheets to develop a specific action plan to solve the problem. The coherent 
Spanish translation for the key mnemonic ABCDEF combines the E and F steps into one 
broader E step to conserve all the concepts from the original text, resulting in ABCDE. 
[41] This sequence allows for maximal individual choice within a structure that is easy to 
remember. As problems are attempted or solved, the caregiver will learn how to perform 
the steps on his/her own, thus acquiring self-management problem-solving skills that will 
be applicable to future problems. The final session includes a review and generalization 
of the PST/DSJ steps and progress made and focuses on successful strategies and future 
application to new and unexpected problems that may arise. The advantage of this model 
is the mastery afforded by the success of relatively independent problem solving, which 
may improve self-efficacy and enable caregivers to become independent for future problem 
solving.
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After completion of the intervention (treatment) sessions, participants allocated to a 
condition with booster sessions will receive monthly boosters until 6 months post-treatment. 
Booster sessions provide a refresher of the PST/DSJ strategy and a brief discussion of both 
how the caregiver has used the strategy since the last session and how they will use the 
strategy in the future.
2.3. Interventionist training
PST/DSJ therapists for this trial are licensed social workers; the DSJ therapist is a native 
Spanish-speaker. Therapists are trained and supervised by the study principal investigator, 
a certified rehabilitation counselor with expertise in problem-solving interventions, and one 
study co-investigator, a bilingual Latina rehabilitation neuropsychologist with expertise in 
delivering linguistically and culturally appropriate services. Training follows a standardized 
training protocol consisting of a therapist manual, didactic sessions, self-study, and iterative 
practice supervised by investigators. Therapists are also trained in the fidelity protocol (see 
below). Therapists complete annual training boosters, ongoing teleconference calls with the 
study team, and ongoing fidelity checks to ensure continuity of intervention delivery.
2.4. PST/DSJ fidelity assessment
We will monitor intervention fidelity according to our established fidelity protocol [33]. 
All sessions are audio/video recorded, and a random 10% of all delivered PST/DSJ 
sessions are assessed for fidelity to the intervention protocol. Fidelity assessment includes 
both adherence to the protocol and competence of the therapist’s delivery. Whether 
or not the interventionist takes a facilitating or directive approach is considered when 
rating competence. A facilitative approach (high competence) demonstrates respect for 
the participant’s individual strengths and ability to problem-solve independently, involves 
shared goal setting and decision-making, and has participants (rather than therapists) leading 
the process. By contrast, a directive approach (low competence) has therapists leading 
the process, making all decisions, and specifying goals, solutions, and tasks. A directive 
approach does not allow participants to set their own goals, develop their own plans, or make 
their own mistakes.
2.5. Participants
Participants will be English- and Spanish-speaking caregivers of persons with ADRD, 
recruited from clinical care sites, existing research recruitment databases, and caregiver 
registries at the University of Texas Southwestern Medical Center (coordinating site) or 
University of Texas Rio Grande Valley, through outreach and education events, community­
organizations serving persons with ADRD and their caregivers, and advertisements through 
flyers and social media outlets. See Table 2 for inclusion/exclusion criteria for participants.
2.6. Assessment schedule and training
Participants will have the option to complete questionnaires entirely through the electronic 
REDCap™ database. Alternatively, trained research staff will collect responses to measures, 
as needed, via telephone at baseline, end of intervention, and 6-months post-intervention.
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2.7. Randomization and allocation
Participants will be randomized to 1 of 4 treatment groups (3 vs. 6 sessions each with 
and without booster sessions) with equal probability. Randomization will be stratified by 
the two native languages and gender, which will then occur in blocks of 8. As a result, 2 
participants will be allocated to each of the 4 conditions within each randomization block so 
that the four treatment groups will have the same allocation ratio [48]. Participants in each 
block speak the same native language and have the same gender. We will uniformly sample 
without replacement (i.e. equal probability) random numbers from a set containing two 1’s, 
two 2’s, two 3’s, and two 4’s to generate each randomization block in the randomization 
table. We will use REDCap™’s randomization feature to allocate participants once they have 
completed baseline assessments.
2.8. Outcomes measures
We will collect demographic data (age, gender, race, ethnicity, education), caregiver 
relationship information (nature, duration, living status, relationship quality), and outcome 
measurements (caregiver burden, depressive symptoms, problem-solving skills) via 
REDCap™ or over the telephone. See measures outlined in Table 3.
2.9. Translation of study materials
The following study materials were translated and adapted for Spanish speakers: DSJ 
participant packet, DSJ Interventionist Manual, Upstream Social Interaction Risk Scale 
(U-SIRS-13), Social Problem Solving Inventory Revised Short Form (SPSI-RS Scale), 
and Family Caregiver Scale (all other measures had a Spanish-language version already 
validated – see Table 2 for relevant validation studies). Measures were translated by Latin 
American native Spanish speaking members of the research team using a combination of 
back translation and verification process. Our team consists of Spanish-speakers with origins 
including Mexico, Puerto Rico, Venezuela, and Uruguay.
2.10. Sample size determination
Our pilot data [34] indicated that the improvement in depressive symptoms (PHQ-8 score) 
from baseline to 6-month follow-up was on average 6.5 with standard deviation 6.71, where 
the sample size was 16. Given this effect size, a sample size of 11 participants in a study 
arm can achieve 80% power at a significance level of 0.05 in a paired two-sided test to detect 
statistically significant improvement of the PHQ-8 score from baseline to 6-month follow-up 
in that arm. In the comparison of any two arms (for 3 vs. 6 sessions, and booster vs 
non-booster sessions), the sample size of 23 per arm can achieve 80% power at significance 
level 0.05 to detect the mean difference of 0.84 standard deviation. Furthermore, 10 out of 
the 16 participants (62.5%) in our pilot study had improvement greater than 3. Given that the 
pilot sample is a mixture of participants having different number of sessions, we conducted 
a sensitivity analysis assuming the proportion of improvement could be 30% to 60% in one 
arm. The sample size of 23 per arm can achieve 80% power at significance level 0.05 to 
detect the improvements between any two arms of 30% vs. 65%, 40% vs. 75%, 50% vs. 
83%, and 60% vs. 90%. Accounting for 10% attrition, the required total sample size would 
be 104 (26 per arm) to achieve the same statistical power. As a result, the total sample 
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size of 208 (n = 26 per arm in English and n = 26 per arm in Spanish) ensures sufficient 
statistical power to test improvement in depressive symptoms (PHQ-8 scores). For other 
interventions that teach problem-solving skills to informal caregivers, similar effect sizes 
were noted for decreasing caregiver burden and improving problem-solving [28,49–51], 
suggesting that the required sample size would be similar to achieve the necessary power for 
these outcomes as well.
2.11. Statistical analysis plan
In the analysis of Aim 1, the two primary outcomes (i.e. depressive symptoms PHQ 
score and caregiver burden ZBI score) can both be treated as continuous measurements. 
Descriptive statistics of the outcomes, including mean, standard deviation, median, and 
interquartile range, will be reported at baseline, end of intervention, and six months post­
intervention for all participants, by the four intervention arms, and by strata of gender and 
native language. Linear mixed-effects models with longitudinal measurements at baseline, 
end of intervention and post-intervention follow-up will be used to test the effect of three 
vs. six sessions, the effect of boosters vs. no boosters, and their interaction, treating the two 
strata (gender, language) as random effects. Subgroup analysis will also be conducted by 
gender and native language. Secondary outcomes, including caregiver problem-solving skills 
and positive aspects of caregiving, will be analyzed using the same approach.
Besides the longitudinal analysis, we will also model whether there is improvement from 
baseline to six months post-intervention as a binary outcome. Participants will rate their 
perceived improvement in mood and in feelings of caregiver strain at follow-up on a 5-level 
ordinal scale (much worse, worse, the same, better, much better). Using this 5-level ordinal 
scale of perceived change and following previously established guidelines [52], we will 
calculate Minimal Clinically Important Differences (MCID) for the PHQ and ZBI in our 
sample. We will then categorize participants as Improved or Not Improved using this MCID 
in each outcome. Improvement will be considered “yes” for depressive symptoms if their 
PHQ score decreases by the PHQ MCID value or more and “yes” for caregiver burden if 
their ZBI score decreases by the ZBI MCID or more. We will conduct mixed-effect ordered 
logistic regression models with subject-specific random effects to identify the optimal 
intervention group for the two primary outcomes. We will report the odds ratios and the 
corresponding p-values of three vs. six sessions and boosters vs. no boosters. Bayesian and 
Bayesian-frequentist hybrid inference [53–55] will be considered to run the mixed-effect 
logistic regression models. In accordance with the approach used to power the current study, 
a significant result for any of the treatment comparisons (i.e., three vs. six sessions, boosters 
vs. no boosters) will be defined as a posterior probability greater than 98.33% to achieve an 
overall experiment-wise significance level of 5%.
In the analysis of Aim 2, we will investigate covariates including age, gender, engagement 
in and uptake of PST, and goal attainment. We will categorize participants into one of 
three response to intervention groups: One, response group has PHQ scores decrease by 
the calculated MCID from baseline to six months. Two, no change group has PHQ scores 
remain within the MCID between baseline and six months. Three, decliner group has 
PHQ scores increase by the MCID or more at six months. We will examine predictors of 
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response to intervention group using multinomial logistic regression. Univariable analysis 
will test each covariate adjusting for gender, native language, three vs. six sessions, and the 
presence of boosters. Multivariable analysis will include multiple covariates and test their 
statistical significance. Multicollinearity issues will be assessed by variance inflation factor 
and correlation matrix of the parameter estimates (e.g. SAS software, procedure logistic, 
“corrb” command). If the multicollinearity is significant, variable dimension reduction 
procedures such as principal component analysis will be implemented to reduce the number 
of independent variables. We will also explore predictors of change in the primary and 
secondary outcomes as continuous scores from baseline to six-months post-intervention 
to account for magnitude of changes. Univariable and multivariable linear mixed-effects 
models will be used to test the covariates. We will apply the same method to analyze 
response to treatment for caregiver burden. A p-value of less or equal to 0.05 will be 
deemed statistically significant in this analysis, and all tests will be two-sided. We will use 
intention-to-treat analysis and implement appropriate missing value imputation methods as 
needed and appropriate.
2.12. Ethics
UT Southwestern Medical Center’s Institutional Review Board (IRB) will serve as the 
central IRB for the study. IRB approval will be obtained prior to recruitment. Documented 
informed consent will be obtained from all participants. Further, we have established 
protocols for managing any crises that may arise in the context of intervention delivery 
(e. g. a participant endorsing suicidal ideation). This trial is registered to ClinicalTrials.gov 
Identifier: NCT04748666.
3. Discussion
As demographics shift due to the rapid growth of the aging population in the US, and absent 
meaningful disease-modifying interventions, ADRD will continue to create a significant 
financial burden on health care delivery systems, families, and society at large. Persons with 
ADRD require increasing levels of care and support as their disease progresses, including 
medical treatment, prescriptions, medical equipment, home safety modifications, safety 
services, personal care, adult day care, and, ultimately, full-time residential services [56]. 
Expenses related to the medical care of persons with dementia are estimated at $305 billion 
in 2020, with Medicare or Medicaid covering about 67% of costs related to total health 
care and long-term care [2,57]. In 2019 alone, there were approximately 18.6 billion hours 
of unpaid care provided to persons with dementia, with an estimated value of $244 billion 
[2,58,59]. Thus, the ongoing contribution of caregivers and informal caregiving to the health 
and well-being of persons with ADRD is vital and will likely expand.
Caregiver burden is a complex, multidimensional response to physical, psychological, social, 
and financial stressors associated with caregiving [60,61]. Recent studies, meta-analyses, 
and systematic reviews have reported that the prevalence of depression is higher among 
ADRD caregivers (30–40%) compared to caregivers of those with stroke or schizophrenia 
[62–64]. ADRD caregivers also report higher appraisals of stress and burden compared to 
caregivers of stroke patients [65]. Furthermore, there is emerging evidence that caregiver 
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distress has a direct impact on the health and well-being of care recipients [66]. A 
prospective cohort study of community-dwelling older adults and their caregivers revealed 
that recipients with caregivers that had a baseline ZBI score in the highest quartile were 1.54 
and 1.51 times more likely to show increased risk of all-cause mortality and hospitalization 
during a three-year follow-up, respectively, compared to those with caregivers in the 
lowest ZBI score quartile [67]. In another study with 139 Hispanic family caregivers, 
higher caregiver burden was associated with lower satisfaction with social networks 
and higher ADRD severity [68]. Caregiver burden has been identified as a predictor 
of institutionalization of persons with ADRD [69,70] and can exacerbate care recipient 
behavioral and psychological symptoms and increase likelihood of care recipient abuse [66]. 
Effective caregiver interventions that alleviate perceived burden and psychological distress 
could mitigate detrimental health outcomes of both caregivers and ADRD care recipients.
What are the important characteristics of a robust caregiver intervention? A meta-analysis of 
30 studies on psychosocial interventions for ADRD caregivers found that key characteristics 
of effective interventions are the involvement of their care recipient, addressing issues 
relating to caring for their care recipients, occurring in a structured program, and teaching 
caregivers problem-solving skills to manage and balance the care of their care recipient 
and their own self-care [71]. A recent review of family caregiver interventions, including 
seven meta-analyses and 17 systematic reviews of randomized controlled trials, identified 
several aspects of effective interventions that were more likely to improve caregiver burden. 
These aspects included active involvement of caregivers in the intervention, rather than 
caregivers just passively receiving information, and tailored, flexible interventions that met 
the changing needs of caregivers during the course of a care recipients’ ADRD [72]. 
However, current caregiver interventions focus predominantly on caregiving skills and 
disease-specific education [23], rarely including problem-solving skills training to help 
caregivers translate knowledge into meaningful action [73,74]. Interventions that focus 
on psychosocial needs, educational needs, case management, and emotional support have 
been reported to effectively promote self-management for caregivers [23,74,75], but most 
are resource intensive requiring long hours of commitment or require physical attendance 
that can be challenging for caregivers [23,73–75]. Thus, there is a critical need to 
provide evidence-based problem-solving skills training to caregivers through a structured, 
customizable, adaptable program that requires limited time and resources so that caregiver 
can better manage their own lives and their care recipients’ chronic health demands.
Informal or family caregivers of persons with ADRD represent a diverse and often 
underserved population. They are typically women (67%), over half are children or in-laws 
of care recipients, 33% are African American, Hispanic/Latino, Asian, or of mixed race 
or ethnic heritage, and approximately 25% are of the “sandwich generation” where they 
are caring for both parents and children [2,60,76,77]. Hispanic/Latino caregivers have 
additional challenges and risk factors to navigate with their care recipients, including 
language barriers, often low socioeconomic status, comorbidities related to vascular issues 
associated with dementia [78–80], higher rates of diabetes, stroke, and hypertension [81,82], 
lower education levels [83], and immigrant status [84]. Of great interest to our group, 
Hispanic/Latinos make up approximately 39.7% of the population in Texas and 18.4% of the 
US [85]. As the aging Hispanic/Latino population grows, constituting 20% of the nation’s 
Juengst et al. Page 9













seniors by 2050 [86], with an increasing number developing dementia [22], the demand 
for support for their caregivers will follow. However, studies of caregiver interventions 
typically exclude Spanish-speaking participants [18]. Contributing factors include a lack 
of evidence-based, translated, culturally sensitive and culturally-adapted interventions [87]. 
A recent randomized control trial of “Circulo de Cuidado” (Circle of Care), a Spanish 
language, culturally sensitive, targeted cognitive behavioral (CBT) group intervention vs. 
psychoeducational intervention for Latino caregivers demonstrated that CBT participants 
reported lower neuropsychiatric symptoms in their care recipient, less caregiver distress, 
improved caregiver self-efficacy, and less severe depressive symptoms over time [88]. Data 
from a secondary analysis of the Resources for Enhancing Alzheimer’s Caregiver Health 
(REACH) II study, a multisite randomized trial of multicomponent caregiver interventions, 
suggested that Latinos who were more acculturated benefited more from the intervention 
[89]. Our team translated and adapted PST to DSJ, a personalized problem-solving skills 
training intervention for Hispanic/Latino caregivers of individuals with traumatic brain 
injury [41]. PST was uniquely suited for cultural adaptation for several reasons. First, 
problem-solving strategies have previously been incorporated into health interventions for 
specific Spanish-speaking subculture groups. Second, PST/DSJ considers the inclusion of 
loved ones in the recovery process and supports a holistic approach that validates both 
cultural values of respeto, familismo and religious values. Finally, PST/DSJ is highly 
flexible, thus able to adapt to an individual’s needs and values, as well as the diverse 
cultural needs and values of the broader Hispanic/Latino community [41]. These types 
of interventions have the potential to mitigate the disparities that exist along health care 
delivery and access.
Here we describe a 2 × 2 factorial design randomized clinical trial of PST/DSJ for caregivers 
of persons with ADRD, to determine the optimal “dose” or combination of PST/DSJ 
sessions ± boosters delivered remotely over the telephone or videoconference. At the 
completion of this study, we will have determined the most effective mix of regular sessions 
and boosters for most caregivers and the extent to which PST/DSJ needs to be customized 
to be most efficacious for every individual. We will also have identified the important 
factors associated with response to treatment, such as age, gender, and engagement in and 
uptake of PST/DSJ. This study will address existing gaps in knowledge and provide a means 
to overcome barriers that prevent widespread implementation of caregiver interventions 
for English- and Spanish-speakers, including limited resources, time investment, language 
differences, and culture. The incorporation of PST/DSJ across clinical settings into existing 
education-based interventions will fill current gaps in clinical practice, and implementation 
of PST/DSJ in community-based settings will address healthcare inequities across the US.
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Caregivers in dementia PST/DSJ (CaDeS) Trial design.
PST: problem-solving training, DSJ: descubriendo soluciones juntos, T1: time 1, T2: time 2, 
T3: time 3.
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Steps of Problem-Solving Training (PST) and Descubriendo Soluciones Juntos (DSJ).
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Table 1
PST/DSJ intervention protocol.
3 Session 6 Session Content
Session Number
1 1 PST/DSJ Overview: Introductions and overview of the process; Rapport building; Teach PST steps (ABCDEF) or 
DSJ steps (ABCDE) and PST/DSJ Worksheets.
2 Problem-generation and selection: Generate potential problems and goals. Select the first problem/goal to address. 
Using the PST/DSJ worksheet, apply PST/DSJ steps to the first selected problem/goal (ABC). Determine steps to 
complete prior to next session (D).
2–3 3–5 Apply the PST/DSJ steps to selected problems/goals (iterative practice of the global problem-solving strategy): 
Review and evaluate previous plan of action (E) for first problem/goal; Change plan/choose a new problem/goal as 
appropriate (F in PST; E in DSJ). Continue iterative application of PST/DSJ steps across sessions.
3 6 Review progress and discussion generalization: Review the problems/goals addressed to date and the progress 
made. Discuss how to generalize PST/DSJ to daily life, including anticipated problems/goals that may arise in the 
future.
Between Sessions Put plans into action (D): Try plans developed during sessions to address selected problems/goals. Review success 
at the beginning of each session using Goal Attainment Scaling. [47] Discuss noncompliance and modify plans to 
improve compliance.
Booster Sessions Review PST/DSJ strategy steps and use since the last session, discuss opportunities for applying the strategy to future 
problems/goals.


















Individual (spouse, partner, family member, friend, or neighbor) involved in assisting the person 
with dementia’s with activities of daily living and/or medical tasks or responsible in any way for the 
person with dementia’s well-being.
≥ 1-year relationship Caregivers must have a pre-existing relationship with the person with dementia.
Ability to communicate in English or 
Spanish
The PST/DSJ intervention is delivered in English and Spanish and has not yet been translated and 
adapted to other languages.
≥ 18 years old A legal adult who could make independent decisions and is developmentally capable of engaging in active problem solving.
Capacity to self-consent Cognitively able to engage in problem-solving intervention.
Some depressive or caregiver burden 
symptoms A score of ≥ 2 on ZBI-4 OR ≥ 2 on PHQ2.
Exclusion Criteria
 Dispute over caregiver’s role in care 
of patient Such as dispute over the caregiver’s ability to participate in the care of the individual with ADRD
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Table 3
Outcome measures validated in English and Spanish.
Primary Outcomes
PHQ 
a Patient Health Questionnaire (PHQ) assesses DSIM-IV-TR symptoms that define major depressive episode. Scores range 
from 0 to 27 for severity: 0–4 (none), 5–9 (mild), 10–14 (moderate), 15–19 (moderately severe), and > 20 (severe), and the 
PHQ has been validated in both English and Spanish speakers [90–93].
ZBI 
a Zarit Burden Interview (ZBI) is a 22-item self-reported measure of perceived caregiver burden, including items related to 
psychological and emotional health, well-being, social and family life, finances, and perceive control. Cutoff scores are mild: 
2–20; mild to moderate: 21–40; moderate to severe:41–60; severe: 61–88 burden, and the ZBI has been validated in both 
English and Spanish speakers [94,95].
Secondary Outcomes
CSQ-8 
a  Client Satisfaction Questionnaire (CSQ-8) is an 8-item measure of an individual’s satisfaction with health-related services 
they have received, yielding a single summed score (ranging from 8 to 32) measuring overall satisfaction, and the CSQ has 
been validated in both English and Spanish speakers [96,97].
PAC 
b  Positive Aspects of Caregiving scale (PAC) is a 9-item measure with items rated on a 5-point agreement scale. Two 
subscales – Self Affirmation and Outlook on Life – demonstrate strong internal consistency (α = 0.86 and 80) [98].
FCS 
b  The Family Caregiving Scale (or Caregiving Experience Scale) measures multiple dimensions listed below. Higher scores 
indicate more of that particular dimension/scale.
• Emotional well-being and physical health
• Scales: Life Satisfaction, Social Support, and Carer Overload (scores from 6 to 20, 7–35, and 3–15, 
respectively).
• Caring Role
• Scales: Satisfaction, Resentment, and Anger (scores from 6 to 30, 5–25, and 4–20, respectively).
• Behavioral Problems Scales: Aggressive, Depressive, and Forgetfulness/confusion (scores from 9 to 36, 4–16, 
and 5–20, respectively). Refers to care recipient behaviors.
• Help provided by recipient Scales: Personal ADL/Instrumental ADL (scores from 0 to 7 and 0–4, respectively).
• Help provided by carer Scales: Personal ADL/Instrumental ADL (scores from 0 to 7 and 0–4, respectively).
• Family environment Scales: Closeness/Conflict (scores from 3 to 9 and 3–9, respectively).
U-SIRS-13 
b  The Upstream Social Interaction Risk Scale (U-SIRS) is a 13-item scale that measures an individuals’ feelings of 
disconnectedness, which encompasses aspects of social isolation and loneliness. The U-SIRS-13 yields a single summed 




 The Social Problem Solving Inventory – Revised: Short Form (SPSI-RS) is a self-report 25-item instrument that measures 
people’s ability to resolve problems in everyday living. It consists of five scales: NPO—negative problem orientation, PPO
—positive problem orientation, RPS—rational problem solving, ICS—impulsivity/ carelessness style, AS—avoidance style. 
Higher scores on each factor denote greater intensity on a particular dimension [100].
a
Measure was previously validated in Spanish.
b
Measure was translated to Spanish by our team.
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